The title compound, [Co(C 14 H 6 N 2 O 4 )(H 2 O) 3 ]Á2H 2 O, has twofold crystallographic symmetry. The Co II atom is in a distorted pentagonal-bipyramidal coordination environment with two N atoms and two O atoms from a tetradentate 1,10-phenanthroline-2,9-dicarboxylate ligand and one O atom from a water molecule forming the pentagonal plane, and two O atoms from two water molecules occupying axial positions. In the crystal, adjacent molecules are linked by O-HÁ Á ÁO hydrogen bonds, forming a three-dimensional network.
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For the structures and properties of coordination compounds, see: Zhao et al. (2008) ; Poulsen et al. (2005) . For the use of multi-carboxylate and heterocyclic carboxylic acids in coordination chemistry, see: Luo et al. (2009) ; Han et al. (2009) and for the dicarboxylate ligand H 2 PDA (H 2 PDA is 1,10-phenanthroline-2,9-dicarboxylic acid), see: Xie et al. (2005) . For the isotypic structure [Mg(PDA)(H 2 O) 3 ]Á2H 2 O, see : Park et al. (2001) . For the high affinity of the Co II ion to water molecules, see: (Zhang & Chen (2009) . For bond distances and angles in other seven-coordinated Co II complexes, see: Newkome et al. (1984) ; Rajput & Biradha (2007) . For the synthesis of 1,10-phenanthroline-2,9-dicarboxylic acid, see : De Cian et al. (2007) .
Experimental
Crystal data [Co(C 14 Table 1 Hydrogen-bond geometry (Å , ). Data collection: SMART (Bruker, 1997 ); cell refinement: SAINT (Bruker, 1997) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: SHELXTL (Sheldrick, 2008) ; software used to prepare material for publication: publCIF (Westrip, 2010 
Comment
In recent years, the research of coordination compounds has been one of the most attractive fields due to their peculiar structures and properties (Zhao et al., 2008; Poulsen et al., 2005) . Many multi-carboxylate or heterocyclic carboxylic acids are used for this purpose (Luo et al., 2009; Han et al., 2009) . In the designed synthesis of the coordination compounds, H 2 PDA is an excellent dicarboxylate ligand (Xie et al., 2005) . In order to extend the investigation, we have prepared the Co II complex of H 2 PDA, and report its crystal structure here.
The title compound ( Important bond distances and angles are presented in . This is probably due to the high rigidity of PDA as well as the high affinity of the Co II ion to water molecules (Zhang & Chen, 2009 ). The carboxylate groups of the PDA ligand are almost coplanar with the phenanthroline unit as indicated by the O1-C1-C2-N6 torsion angle of 2.6 (3)°. All bond distances and angles are similar to those observed in other seven-coordinated Co II complexes (Newkome et al., 1984; Rajput & Biradha, 2007) . Adjacent molecules are linked by O-H···O hydrogen bonds, forming a three-dimensional network.
Experimental 1,10-Phenanthroline-2,9-dicarboxylic acid was synthesized by using a literature method (De Cian et al., 2007) . To a solution of cobalt nitrate hexahydrate (0.145 g, 0.5 mmol) in water (5 ml) was added an aqueous solution (5 ml) of the ligand (0.135 g, 0.5 mmol) and sodium hydroxide (0.04 g, 1.0 mmol). The reactants were sealed in a 25-ml Teflon-lined, stainless-steel 
Refinement
The coordinated water H atoms were located in a difference Fourier map and refined with distance constraints of O-H = 0.83 (3) Å. The free water H atoms attached to oxygen atoms were placed at calculated positions and refined with the riding model, considering the position of oxygen atoms and the quantity of H atoms. The carbon-bound H atoms were placed in geometrically idealized positions, with C-H = 0.93 Å, and constrained to ride on their respective parent atoms, with
supplementary materials sup-2 Figures   Fig. 1 . The molecular structure of (I) showing 50% proability displacement ellipsoids and the atom-numbering scheme (Symmetry code A: -x+7/4,-y+7/4,z).
Triaqua(1,10-phenanthroline-2,9-dicarboxylato)cobalt(II) dihydrate
Crystal data [Co(C 14 
Special details
Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 
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